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Abstract
The era of the Large Hadron Collider (LHC) requires a thorough preparation of the work
environment of CERN's Technical Control Room (TCR) to ensure the quality of services as
demanded by the clients.  Therefore the relationship between the TCR, its clients and its
suppliers has to be identified and formal contracts should be established that fix a general
agreement on the responsibilities and services of each of the involved parties.  Also the
internal organization of the TCR, operation procedures, information channels, the training of
the operators and various parts of the control system have to be evolved. This paper describes
the modifications which have to be implemented to adapt the existing TCR services to the
LHC requirements.  Moreover, some new services are proposed which could be provided to
the TCR clients.
21 INTRODUCTION
There are many technical boundary conditions that influence the TCR service quality, such as false
alarms and alarm rates, alarm level distribution, operation instructions, monitoring system interfaces
and the proper set-up of the local control systems [1].  However, the organizational issues of the TCR
operation are as important as the technical requirements of the monitoring system.
This paper will concentrate on the organizational topics concerning the TCR that have to be
addressed for the operation of the LHC and for the period of the transition from LEP to the LHC.  The
dismantling of LEP and the installation of the new infrastructure of the LHC will result in rapidly
changing monitoring information.  About seven thousand data points (27% of the data points defined
in the system) will be removed and an equal number of new ones will be integrated.  Measures have
to be taken to keep the monitoring system and the operational information up to date.  Additionally
the internal organization of the TCR has to be adapted to the new environment to optimize the
operation and to provide additional services.
2 TCR MONITORING SYSTEM
Before the start of the LHC the monitoring systems will change. The Human Computer Interfaces
(HCIs) will be modernized [2] and industrial Supervisory Control And Data Acquisition (SCADA)
systems will be integrated [3].  The technical definition of the TCR monitoring system is treated in
the CERN LHC technical monitoring project (TIM) [4].  Despite the changes, the homogeneity of the
monitoring system from the operator's point of view must not be sacrificed.  The reaction time of the
operators will decrease with the increase of the multitude of different HCIs that will not only look
different but also have a different functionality. The HCI user requirements for the SPS cooling
installations have been specified, covering the basic layout, symbols and colours to use, navigation
functionality, performance, maintainability, etc. [5]. These requirements will be generalized and have
to be respected by any piece of software entering the TCR monitoring environment.
The TCR will also have to take care that the existing information sources (RAPIER, Help
Alarm, ‘Note de Coupure’ on EDMS) will be interconnected.  New information systems (MP5, IS37
on EDH, SCADA HCIs, etc.) have to be able to interface with the existing systems.  The full
advantage of these information sources cannot be used at the moment because a round the clock
operation is not guaranteed for some of them.  For example the TCR is obliged to hold paper copies
of all the 'Note de Coupure' that are distributed via an Electronic Document Management System
(EDMS).  Advantages like automatic updates, research mechanisms and interactive links can no
longer be used.
3 TCR INTERNAL ORGANIZATION
A reference to measure the quality of the TCR services will be established as well as a margin to
evaluate the reduction of the alarm rates and the significance of related information [6].  Additionally
the service quality level that is needed by each of the TCR clients has to be defined, as well as the
measures to meet these requirements.  A task analysis for the operation will be carried out to
economize the time spent per event or request coming to the control room.  With these measures the
existing services will be improved and time for new services will be available.
3.1 Existing services
The following services are mainly available from the TCR so far:
- monitoring of the whole technical infrastructure under ST responsibility, the infrastructure of the
SL control system, LEP and SPS vacuum equipment monitoring and remote interventions, the fire
alarm system and confirmation of fire alarms, monitoring of environmental data;
- on-site repair interventions for various types of equipment;
- dispatching of repair requests from the CERN community and information distribution;
- alarm verification during tests and management of safety-system interventions;
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- co-ordination of works affecting the accelerators or the CERN community and during trouble-
shooting activities;
- energy management during days of limited power consumption;
- development and maintenance of HCIs.
3.2 New services
The TCR Control Desk (TCD) has been set up as a new service to increase the quality of the data in
the TCR monitoring system.  Any modification or addition to the monitoring system is treated in the
TCD and an Alarm Integration Procedure (AIP) is followed to apply a unique control strategy [7].
The main goal of this approach is to increase the significance of alarms and related information,
improve the alarm level distribution, avoid false alarms and to reduce the alarm rates for both normal
operation and after major incidents like a general power cut [1].  New software tools have been
developed to make a proper follow-up of each request.
The TCR receives a lot of information and data that could be analysed more thoroughly.  Some
of these data are published in the annual TCR statistics but not all of them are of interest for the TCR
clients.  Others are collected but never used.  Requirements have to be established with the clients to
use any available information.  This could create some new services.
- Long-term alarm analysis: Alarms that do not result in a TCR action (false alarms) contain
useful information.  Correctly analysed, equipment specialists will get indications of how to
remove nuisance alarms that keep coming and going and that are normally ignored.  Furthermore
these alarms can help to identify equipment that would need preventive maintenance to avoid a
breakdown.  They might also be added as a supplement for the tracing of systems in the
Computer-Aided Maintenance Management Software (CAMMS).
- Event reports: At the request of the accelerator control rooms more detailed investigations are
undertaken following major problems affecting the accelerators.  The intention is to optimize the
order and the co-ordination of repairs and the restart of equipment.  For other clients these reports
could be established to improve the availability and reliability of the equipment in the future.  The
TCR would also benefit from the feedback about the cause of the event, which will accelerate the
situation assessment.
- Preventive supervision: Systems such as demineralized-water circuits could be monitored via
the TCR Event Logging System (ELS) in such a way that preventive or corrective maintenance is
initiated before the accelerators are seriously affected by a malfunction.  Certain deviations from
the nominal operation cannot be transformed into an alarm but can nevertheless influence the
proper functioning of the accelerators and be detected manually in the TCR. Systems and
parameters which are worth monitoring in this way should be identified between the ST
equipment groups and the accelerator control rooms.
4 TCR–CLIENTS–SUPPLIERS CONTRACTS
The basis of a high-quality operational service is a thorough definition of the roles and responsibilities
of all involved parties.  The TCR considers everyone that requests a service from the TCR as a client.
Every service that the TCR depends on is assigned to a supplier.  The TCR, its clients and suppliers
have to agree on the principles of their relationship and the responsibilities each of them has to take.
It is also necessary to put together existing documents that already define parts of this and to verify
their correctness.  The relationship between the TCR and the ST subcontractors is less defined and has
to be detailed with the equipment groups.
It is intended to formalize these issues in contracts between the TCR, its clients and suppliers.
The contracts are supposed to increase the transparency of activities and the work co-ordination, both
for the TCR operation and the evolution of the monitoring system.
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services, types of procedure, training that has to be provided to the TCR operators, the information
flow and so forth.  Moreover, the way to introduce changes in the contract and to the information
specified in it will be addressed.
In total more than 20 clients and suppliers have been identified and categorized as follows:
- control rooms,
- CERN community,
- ST equipment groups,
- subcontractors of the ST equipment groups.
The TCR monitoring environment mainly depends on the services of SL/CO for workstation
support, front-end computing and networking.  Additionally, ST/CV/DU and ST/EL are important
TCR suppliers as far as the set-up and maintenance of SCADA systems, and the maintenance of the
control communication hardware are concerned [3].
The TCR provides services to all CERN control rooms, all the groups in the ST division, the
CERN community as a whole and to clients in other divisions, such as TIS, SL/CO, LEP–LHC
experiments, LHC/VAC and LHC/ACR.  With the clients from other divisions and with ST/AA,
ST/CV, ST/EL and LHC/ACR many topics have to be discussed and clarified, especially as far as the
dismantling of LEP is concerned.  For clients such as ST/TFM, ST/HM and ST/CE the services and
responsibilities will hardly change during the LEP dismantling nor during the LHC operation.
However, the actual situation should be clarified in the same way as will be done with the other
clients.
5 CONCLUSIONS
One of the roles of the TCR is to filter and to guide the changes in the monitoring system to stay
compliant with the ergonomics recommendations for control rooms.  Activities are initiated to define
the requirements for the monitoring system.
The role of the TCR for the operation of the LHC and during the transition from the LEP to the
LHC is not as clear as it seems at first sight.  There are a lot of open issues and definitions to make to
improve the TCR service quality.  First analyses of the TCR services have shown that because of the
changing boundary conditions for the monitoring and operation of the technical infrastructure of LEP
and LHC there is a lot of room for optimization.  The internal organization of the TCR will
consequently be modified.  Moreover, first contacts have been established with the LHC project
representatives, the LHC Technical Coordination Committee (TCC), during the LHC Controls–
Operation Forum and in the course of the TIM project to harmonize the activities.  This has to be
extended to the rest of the TCR clients and suppliers.
The TCR activities in terms of operation have been listed and some possibilities for new
services have been shown.  It is up to the clients to develop these ideas in detail with the TCR to
obtain maximum benefit from the information that flows together in the control room.
It has been proposed to establish supplier–client contracts between the TCR and its users.  This
will improve the service in two ways: The services function better, and with better functioning
services more time is available for the operators to improve the services even further.
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6APPENDIX 1: ABBREVIATIONS
Group names:
- ST/AA: Technical Services/Alarm and Access.
- ST/CV/DU: Technical Services/Cooling and Ventilation/Design Unit.
- SL/CO: SPS + LEP/Controls.
- ST/CE: Technical Services/Civil Engineering.
- ST/EL: Electrical Engineering and Telecom.
- ST/MO: Technical Services/Technical Services/Monitoring and Operation.
- ST/TFM: Technical Services/Technical Facilities Management.
- LHC/VAC: LHC/Vacuum.
- LHC/ACR: Cryogenics for Accelerators.
- TIS: Technical Inspection and Safety.
